A mechanical evaluation of an elastic femoral prosthetic stem.
Studies are being conducted in our laboratory to test the concept of introducing an elastomer to attenuate and damp forces applied to the bone interface in a major weightbearing joint replacement prosthesis. An analogue of a fully constrained intramedullary stem type prosthesis has been developed in a segmental femoral replacement prosthesis of the dog. The layer of silastic was introduced to damp forces at the bone-prosthesis interface. This paper describes the response of this elastomer prosthesis to torsional and bending loads, and defines the upper limits of elastomer strain. The low modulus silastic displayed surprisingly low strain for applied loads, particularly in bending tests, in this prosthetic configuration. The results of these mechanical studies serve as a bench mark for the eventual design and material selection of an elastomer for human prosthetic use.